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Locomotive Boiler for BurJlID� Coal. 

The accompanying figures are views of the 
steam bailer of Horace Boardman employed 
in the locomotive experiments which we 
witnessed on the Jersey City and Newark 
Railroad, and described on page 394 of our 
last volume. Since that period, patents have 
been secured for it in European countries 
through the Scientific American Patent 
Agency, and a full description ofits construc
tion and operation can now be given to the 
public. 

The first part of this invention consists in 
a certain arrangement of a fire chamber and 
water casing, the upper horizontal sections of 
both of which are greater than their lower 
horizontal sections, in combination with a. 

series of descending flues, by means of which 
the products of combustion are conveyed 
downwards, to be thence discharged into the 
chiml'ley. The object of this part of the in
vention is to give a more intense heat to the 
upper part of the interior of the boiler than by 
previous arrangements, and by tbat means to 
prevent the water in the lower and colder por
tions of the water space from circulating with 
that cont:tined ill the upper and hotter parts 
of the boiler, but at the same time to keep it 
moving slowly upwards by the action of the 
f,ed alone, which is introduced in tbe lowest 
part of tbe boiler. 

Fig. 1 of the accompanying illustrations is 
a central longitudinal vertical section of a 
locomotive boiler; and fig. 2 a transverse ver
tical section. The fire charnbpr consists of 
the fire-box proper, A, and a combustion 
chamber, B, which c,onsists of an extension of 
the upper part of the fire-box horizontally 
through the body of the boiler, the common 
form of the lower part of the fire-box being 
retained. The cornbustion chamber commu
rocates through a number of descending fines 
or tubps, I T, witb a lower chamber, C, which 
may be called a gas chamber, wbich is as low 
down as the bottom of the fire-box, and at the 
end furthest from the fire-box communicates 
by an ascending flue, D, witb the smoke-box, 
E. The water casing may be considered as 

divided into three portions, F G and H. Th� 
portion, F ,  wbich sUl'rounds the fire-box, cor
responds with a similar portion of the com
mOn locomotive boiler, the upper part forming 
the steam chamber; the portion G, occupies 
a position between the combustion chamber, 
B, and the gas chamber, C, and has the de
scending flues or tubes, I I, passing through 
it, and has vertical sides ; and the portion H, 
which is above G, extends up tbe sides and 
over the top of the combustion chamber, oc
cupies a position similar to tbat at the cylin
drical body of the common locomotive boiler, 
and is of tbe form of a cylinder of larger di
ameter than the width of the portion G, be
low, as shown in fig. 2, thus making the up
F,r borizontal section of tbe water casing of 
greater area thau tile lower horizontal section 
thereof; a 11 parts of tbe water casing are in 
free communication witb eacb other. In order 
to allow the boiler to be set over tbe driving 
axle of tbe locomotive, an open space, J, is 
made between tbe fire-box and tbe descending 
flues, I I. The fuel is supplied to the fire-box 
in the common way at tbe usual door, a, and 
tbe flame and gases evolved from the fuel rise 
in the fire, box and into the combustion cham
ber, B, into wbich numerous small streams of 
atmospheric air are admitted by a pipe, K, 
passing through tbe smoke-box, E; and the 
air thus admitted not only retards the too 
rapid escape of tbe beated inflammable gases 
and products of combustion, but is thorough
ly mixed with tbe inflammable gases in the 
combustion chamber, and by inflaming them 
causes all or nearly all tbtl combustible por
tion tbereof to be consumed in tbe combustion 
cbamber, producing a most intense heat in 
tbe upper part of tbe boiler. The flame and 
heated products of combustioB which descend 
tbe flues, I I, into the gas chamber. C C, are 
gradually cooled in tbeir descent, and there
fore impart less beat to the lower part of the 
boiler tban to tbe upper part; from the gas
chamber or flue, C, they escape,to the smoke
box, and from thence pass to the chimney, U. 
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A t the end of the combustion chamber, B, 
nearest to the chimney, there is a damper, P, 
which serves to close that end of the combus
tion chamber, and compel the gases and heated 
products of combustion to descend the flues, 
I I; but this damper may be opened eitber 
for the purpose of employing a direct draft 
into the smoke-box in starting the fire, or for 
the purpose of sweeping or blowing the dust 
or cinders from tbe tube sheet or pla.te, N. 
The gas chamber, C,  is provided witb doors, 
R S, to enable the dust and cinders to be 
swept out of the cbamber. 

Tbe pipe, K, before mentioned, terminates at 
its upper end in a box, L, which covers the 
greater portion of tbe end of tbe combustion 
chamber. From this box, L, numerous small 
tubes, b b, of various lengtbs, project into tbe 
combustion chamber, to introduce tbe air in 
small streams at different points over tbe de
scending flues; and one long tube, T, of a 
larger size leads from the s aid box into a 

second box, M, of arched form, which stands 
across tbe combustion chamber not far from 
the fire-box, and which has its lower part full 
of minute perforations, c c, for the issue of the 
air in jets into that part of the combustion 
chamber. This arrangement retards the es
cape of the inflammable gases, supplies them 
with oxygen, they are hurned, and the entire 
smoke is consumed. 

Experiment proves that tbe tendency of tbe 
flame and beated products of combustion is 
to pass over the first flue of tbe series next 
tbe fire-box or furnace, and not to descend into 
tbem until checked near tbe end of the boiler; 
this disseminates the heated products unequal
ly tbrougb tbe flues, tbe first of the series not 
receiving tbeir equitable proportion of heat, 
whilst tbe otbers are receiving too much.
Tbis is obviated by graduating the openings 
in the tops of tbe flues or tubes which may be 
done by gradually diminishing tbe diameters 
from those nearest the fire-box or furna.ce to 
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those most remote from it, (as shown in fig. ' I themselves, leaving the bodies of the tubes of 
1,) so tbat greater space shall be presented I uniform size. 
to the flame and beated products at tbe points! In fig. 2 it is shown that the flue or tube 
where its greatest tendency is to pass over I plat.es, N N, incline upwards both ways from 
tbe tubes; and lesser flue space wbere its ten- ! tbe center of the boiler, 80 as to stand at 
dency to descend is greatest. Or it may be I rigbt angles to the tubes, I I, wbicb are in
done by dropping thimbles with graduated elined outwards at tbeir lower ends; this 
openings in them into tbe tops, flues, or tubes, leaves a space between tbe tubes at tbe center 
using tubes of uniform diameter tbroughout. of tbe lower tube plates or sheets for the de
These thimbles are made with flanges, to pre- posit of sediment, and at tbe same time pro
vent them from dropping down into tbe tubes, vides for tbe proper riveting of the tubes in
and to support tbem in their places, as shown to tbe tube or flue sheets, which could not be 
in figs. 3 and 4, the former of which figures effected by inclinilJ.g tbe tube plates witbout 

gives a perspective view of the thimbles, d, 
and the latter gives a section of the upper 
tube plate, N, with tbe upper parts of the two 
tubes having tbimbles, d d, of different sizes 
inserted. Thethlmbles are made of cast-iron. 
Tbeir bodies or stems are all of the same size 
externally, to fit easily into the tu bes, and the 
openings only are graduated; and tbeir 
flanches, e e, are wide enough to cover the 
ends of the tubes, and serve as shields to pro
tect the riveted joints of tbe tubes and tube 
plate from the action of fire. The graduated 
shingles, d d, may be applied to the upright 
tubes oeany boiler already in use. Another 
method of graduating the entrance to the 
flues or tubes consists in gradually diminish
ing the size of the upper ends of the tubes 

inclining tbe tubes, or by inclining the tubes 
witbout tbe tube plates, as it is necessary to 
insure perfect riveting tbat tbe tube plates and 
I,ubes sbonld stand at right angles to each 
otber. 

In tbis boiler an intense beat is produced in 
the upper part, at M, where the greatest beat 
is required to produce steam of tbe greatest 
elasticity. Tbe supply of oxygen to the car
bonic oxyd or smoke tbat may escape from 
the fire· box provides for tbe perfect combus
Lion of all tbe fuel-consuming the smoke. 

Tbe locomotive to wbicb tbis boiler bas 
been applied on tbeNew Jersey Transporta
tion Railroad, ba.s been quite successful as a 
passenger engine, for whicb it is positively 
necessary that all the smoke should be con
sumed. 'fhe coal employed is tbe Cumber
land bituminous, tbe action of whicb upon tbe 
metal grate bars and fire-box is not so 
severe as antbracite; it  is of the same soft 
(we use this term for want of a better) nature 

as tbe flame of wood fueL This boiler can 
be employed for other engines as well as loco 
motives. 

Scareltv of Flour Barre .... 

The Richmcmd Whig (Va,) says:-" With the 
present prices of this article, and the know
ledge of the fact that our millers are some
times retarded in their oFerations by the 
scarci ty of barrels, it is singular tbat a larger 
amount of capital is not invested in this line 
of manufacture. Fifty to sixty cents are, we 
believe, the current rates of flour barrels in 
tbis market. At this scale !lf prices, the mak
ing of barrels must be quite remunerative; 
while, with 10 many mills among us, and con
sequently such a constant demand, there is no 
reasonable prospect that prices will ever fall 
below a paying range." 

We suppose that !lur flour mills will at no 
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distant day have to use bags as substitutes 
for barrels. Bags are not suitable for holding 
flour designed for transportation by water 
but otherwise they answer every purpose very 
well, though not quite so well as barrels. 
They have the advantage over barrels of being 
cheaper, and capable of being used over and 
over again for a longer period. 

.. - .. 

Calculallne ABcronomlcai Macblne. 

We have seen it stated in several cotempo
raries that tbe Dudley Observatory at Al
bany, N. Y., has been presented witb one of 
the celebrated Swedisb calculating machines 
of M. Sbultz; the donor is Jobn F, Rathbone, 
Esq., of Albany. It is said to bave cost 
$10,000. It records tbe results of its calcula
tions, and will tbus facilitate tbe immense 
labor attending the atronomical calculations 
at the Observatory. 

.... � .. �--

A bill is now before tbe New York Legis
lature, making it a penal offence to throw any 
dirt, coal asbes or filtb into any dock or slip, 
in tbe barbor of tbis city. The dirty 
streets of the city, from whicb tbe filtb is 
washed into tbe harbor by rain sbould also be 
included as subjects of tine, because tbey are 
the greatest offenders. Tbe pen&lty for each 
offence is $251). 

--------.-4_�-· •• __ ----
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